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ABSTRACT
The study presented herewith Investigated public perceptions of buildings 
constructed of recycled materials. The three groups surveyed in the area of Las 
Vegas were the general public, Clark County School District construction 
management employees, and local architectural firms. Eight attributes of recycled 
building products were addressed in the survey, namely their availability, 
aesthetics, cost, maintenance, quality, health risks, life expectancy, and safety. 
Data collected from returned questionnaires were analyzed using the Statistical 
Package for the Social Sciences software package. Results indicate that: 1 ) the 
general public is largely unaware of the use of these products; 2) people in all 
three groups who are by and large cognizant of their existence, perceive them as 
aesthetically acceptable, and consider them as having the same cost, 
maintenance, quality, health risks, life expectancy, and safety as standard building 
products; 3) the general public's perception of the impact of their use on the 
environment is positive and prefers an increase in their use; 4) The Clark County 
School District construction management employees, even though aware of their 
market availability, have not requested their use in CCSD buildings; and 5) 
architects are mostly aware of their availability yet generally have neither 
recommended nor received any requests from their clients for the use of these 
products. Analyses of these results, conclusions, and recommendations are also 
presented in this study.
Ill
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CHAPTER 1 
INTRODUCTION
One of the biggest environmental goals of the late 1980's and early 1990's 
was to get people to recycle rather than discard their household waste. Of great 
concern during this time period has been that landfill space is fast filling up and 
space for new landfills is limited at best. Also, irreplaceable natural resources are 
being consumed faster than humans can imagine. Across the nation the public 
has demanded that states begin to reduce the amount of waste going into their 
landfills. This effort has induced cities to begin recycling programs. Improvement 
of these programs has led many researchers to study the questions " What makes 
people recycle?" and " What can be done to maximize recycling?" However, little 
or no research has been done regarding public opinion of products made from 
recycled materials and specifically, construction products made from recycled 
materials, and what is the cause of the low demand.
Our natural resources are being depleted at a remarkable rate. The United 
states alone consumed more minerals, including wood, mineral ores, and 
petroleum, between 1940 and 1976, than all of humanity did up until 1940 (Young 
1991, 27). Contrary to arguments made in 1970, however, the problem of
1
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completely running out of natural resources has become secondary to the
problems that extracting and processing these resources impose on the
environment. For instance, global warming, the result of increased levels of
carbon monoxide in the atmosphere from the burning of oil, will probably be a
detriment to the environment before the wold runs out of oil. Also, the mining of
coal and other metals have devastated an estimated 2.2 million acres of land and
caused widespread pollution, not including the land used for gravel, stone, and
sand extraction used in construction materials (Young 1991, 27).
"The key to designing an economy that produces little waste is to recognize 
that people do not need metals, plastics, wood and other substances, but 
rather the services these items provide: the comfort of well made 
buildings, the preservation of perishable foods, and so on." (Young 
1991, 29).
Problem Statement and Hypothesis
Low demand for products made from recycled materials has been a 
concern since the late 1980's when it seems recycling became necessary. There 
has not to this date been a consorted effort by any group, including the 
government, to encourage consumers to 'close the loop' or buy products made 
from recycled materials. This study has two purposes: 1 ) to find out if the public 
is aware of the use of building products made from recycled materials, and 2) if 
they are aware, what are their perceptions of these products. In other words, why 
are consumers in general not demanding, purchasing, or encouraging the 
manufacture of recycled building materials. The following primary hypothesis was
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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formulated with these two objectives in mind. The general public is either largely 
unaware of the manufacture of building products made from recycled materials, 
or, if they are aware, they have negative perceptions to the point that they are 
unwilling to make this type of purchase. In order to formulate possible reasons for 
the lack of knowledge and/or misconceptions by the general public, it became 
necessary to create a second goal and hypothesis. The second goal of this study 
became to find out whether architects and their government clients are aware of 
recycled building products, and if so, what are their perceptions and how do they 
compare to those of the public. Why are architects not specifying recycled 
products and why are government clients not requiring them for government 
funded projects? A second hypothesis was formulated to ensure a 
comprehensive study. Architects and their government clientele are generally 
aware of the existence and use of recycled building products yet do not specify 
them due to their negative perceptions of recycled content products.
In order to test these two hypotheses, it was necessary to make 
assumptions regarding why consumers purchase certain building products and not 
others. Which variables of building materials would be perceived as so negative 
by consumers, architects, and government contractors, as to render them 
undesirable. Several weeks of evaluating building product characteristics was 
performed to determine these variables. Of all the aspects noted, eight attributes 
were developed to test the hypotheses: 1 ) Availability, 2) Aesthetics, 3) Costs, 
4) Maintenance, 5) Quality, 6)Health Risks, 7) Life Expectancy, and, 8) Safety.
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The study could have been conducted anywhere, however Las Vegas was 
chosen due to the author's proximity and familiarity with the local architecture 
firms and acquaintance with school district personnel. The validity of conducting 
the survey in Las Vegas was examined by considering the nature of the city. It 
has been one of the fastest growing cities in the United States for the past five 
years. The inhabitants are new to the area, most people have come from 
somewhere else. Thus, their knowledge comes from other places also. This may 
give the study a more national bearing, if only slight. Evidence of this is presented 
in the responses and analysis of question number two as shown in the chapters 
that follow.
Two factors that might have influenced the responses to the question of 
awareness were also assessed during the formulation of the questionnaire. They 
were: 1) Would the transient nature of the city of Las Vegas make a difference in 
whether or not people are aware of the use of recycled building products? 2) 
Would people with children in school be more or less likely to have knowledge of 
recycled building products? (Schools today are teaching more environmentally 
friendly behavior (Bailey, 1995).) From these hypotheses and variables, the 
questionnaire as presented herein was created as the most practical way to test 
the responses from the three groups.
This research has attempted to identify what the perceptions of the average 
person are with respect to the use of recycled building materials. It has 
questioned the perception of architects as experts in the field. The data collected
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will show that the reluctance to purchase recycled building materials is due to the 
lack of information distributed to the public regarding these materials. Most 
people simply do not know of the existence of these materials and therefore 
cannot make informed decisions about how to utilize them. The data collected 
was analyzed to evaluate and articulate perceptions about recycled building 
materials, and to compare perceptions between the experts and the general 
public.
Objectives and Scope of Research
The analysis of this data can be used in several ways. First, to aid 
manufacturers in determining what areas of information need to be improved. 
Some people may know that recycled building products are aesthetically the same 
as standard products, but may not realize that they are lower in cost. Others may 
believe that these products are not tested to the extent of standard products. 
Manufacturers and advertisers could use this information to improve advertising 
for these products to emphasize those items that consumers do not understand. 
Second, it could lead to similar studies regarding the use of recycled products in 
general. If people do not understand the use of recycled building products, how 
many other available recycled products are misunderstood? Researchers could 
devise ways to encourage the use of recycled products among population groups, 
similar to the studies done to encourage recycling, and do further analysis on 
these studies. Lastly, it could lead to further analysis of the data in different
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manners. For instance, if the public believes that the use of recycled products is 
less safe than standard products, then research could be done to find out why 
they think that way.
The ultimate goals of this research are to bring the uninformed public to the 
attention of manufacturers, advertisers, and researchers, to improve the quality 
of information reaching the public, to stress the importance of purchasing recycled 
building materials, and to eventually improve the markets for these products.
Methodology
The research for this study was performed using a questionnaire to collect 
data from three groups to discover their understanding of recycled building 
products. The public sample was chosen using a random selection method. 
From a database of all registered voters in Clark County, 500 names were 
randomly selected by computer. As the other two groups were smaller, all 
inclusive lists were used to choose the sample. In other words, all registered 
architects who have worked on Clark County schools in the past five years were 
surveyed. Also, all school district employees directly involved in construction 
administration were surveyed. Response rates are given in chapter 3. The 
sample included three groups in order to compare the difference between the 
actual perceptions of each group and the hypothesis, and to perhaps draw 
conclusions as to why demand is still low, by comparing the responses among the 
groups. This was done to back up the theory that certain decision-making people
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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are informed, but do not recommend these products. It was also to show that lack 
of encouragement to use these materials from the general population due to their 
lack of knowledge, inhibits markets.
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CHAPTER 2 
LITERATURE REVIEW 
Recycling - Background
Across the nation people are responding to the call to recycle. Curbside 
programs have been implemented in 5000 cities collecting recyclables from over 
85 million people (Grove 1994, 98). That is an average of 100 cities in every 
state. The response has been tremendous and the results are promising. Already 
Americans are recycling almost 65 percent of aluminum, 25 percent of paper, 25 
percent of steel, 20 percent of glass (Grove 1994, 98) and two percent of plastic 
(Grove 1994,113). Many states are now requiring that certain percentages be 
reached by given deadlines, for instance, Califomia is requiring its cities to reduce 
their waste going into landfills by 50 percent by the year 2000 (Oskamp et al 1994, 
478). Some cities are already saving up to 25% of the waste that would go into 
their landfills. Imagine the storage problems that will develop by the year 2000, 
when all but eleven of the 50 states will require 50 percent of waste be recycled, 
if they neglect to make an effort to improve manufacturing and markets. If this 
recyclable material is not discarded, it will have to be stored until products are 
developed and demand is increased. Evidence of this
8
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exœssive-supply/negligible-demand problem has already surfaced in some areas.
Vinning and Ebreo (1992) state that most of the research done to date has 
been to find ways to encourage people to recycle, and that many recycling 
programs have been so successful that some recycled material is now being 
stored, awaiting profitable markets. The paper recycling market has just, in the 
1990's, begun to bounce back with competitive prices. In the 1980's, supply was 
so much greater than demand, some New Jersey cities paid up to $40 a ton to 
have old newspapers that people thought they were recycling hauled to landfills 
instead. (Garbage 1993). For now the surplus has decreased, but the problem is 
still around for other materials, and must be addressed before supply outgrows 
demand. People have seen their trash go looking for markets and have begun to 
realize that manufacturers are not keeping up with the supply of recycled materials 
(Grove 1994,104). Manufacturers will be greatly responsible for the fate of 
recycling in the next five years, and the construction industry has the possibility 
to contribute thousands of recycled products and greatly increase markets.
In the recent past, selling the refined material has been difficult. Average 
costs for collecting and processing curbside materials have been higher than the 
average market value, $50 a ton to process versus $30-a-ton market value. It has 
been cheaper to throw away waste than recycle it. However, people are starting 
to ask more questions of their local recycling facilities as concern grows regarding 
the fate of their separated curbside materials. Recently, a woman in Las Vegas 
provoked media attention when she accused the local recycling agency of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
10
discarding the collected materials rather than selling it to manufacturers. Silver 
State Disposal televised a denial to the accusation and invited the citizens to tour 
their facility to see first hand what happens to their trash. However, since then, 
the disposal company has discontinued collecting recyclables from businesses in 
the area due to the low market. Although accusations of this sort are negative, 
the media attention they create can be used to enhance people's concern over the 
lack of markets for re-manufactured products.
One large influential company that has recently addressed this concern is 
McDonald's. They have made a commitment to use as many recycled products 
as possible, and to recycle as much waste as possible. Among other paper 
products, all of their bags are made from recycled paper which also usually 
include a message about buying recycled. They are also dedicated to using 
recycled building products for all of their new construction and remodels, and have 
gone so far as to put together a reference book that includes lists of recycled 
building products and the names of their manufacturers for others in the 
construction industry who are interested (McDonald's, 1994). If more large 
companies were willing to make commitments like this, demand might eventually 
outweigh supply.
Recycling and the Construction Industry
The massive amount of waste material collected during the past decade 
provides the construction industry a wealth of possibilities for manufacturing.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Some new products already available include carpet made from recycled plastic 
soda bottles and ceramic tiles made from recycled glass light bulbs. Architects 
and specifiers are typically informed immediately of these new products by sales 
representatives who come right to their offices. However, if their clients do not 
show an interest in these products, specifiers will continue to use previously 
effective products. Is it the responsibility of the professionals in the construction 
industry to inform the public about these environmentally conscience products? 
Is the lack of demand due to miscommunication between professional and client? 
Or has the lack of interest in the general public by manufacturers caused these 
misconceptions?
Some manufacturers are beginning to realize that they need to create 
products that use recycled materials. In the past, construction industry 
manufacturers were embarrassed about their use of recycled materials, but are 
now realizing the marketing advantage of revealing this information. The 
Homosote Company hid the fact that they used recycled paper for their carpet 
underlayment and sound deadening boards for years, however, they now use this 
information as a marketing tool to appeal to their environmentally conscious 
clients (Architecture 1991, 116).
The public has the power to influence what manufacturers make and sell, 
and most people make their decisions based on their knowledge of a product. 
Another study shows that most people want to be called environmentalists, 
whether or not they know exactly what that means (Krause 1993,133). In other
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words, people are genuinely interested in cleaning up the environment, and most 
would be willing to pay extra to help the environment. Stimulating interest in 
purchasing building products made from recycled materials is of great importance, 
and can be done efficiently by educating the public in every aspect of the recycling 
process, including the details of the resulting products.
Most of the studies conducted in the last decade have been done to 
encourage recycling behavior or to find out why people recycle. In fact initial 
research done for this paper turned up only a few articles on the topic of recycled 
building products. However, further research over the course of this writing turned 
up several articles and papers dealing with the creation and production of building 
products made from recycled materials. Several manufacturers were contacted 
and actual samples of some products were obtained. The manufacturers 
contacted were also asked if they knew of any studies done on the demand for 
their products. None had any knowledge of this type of study. Even at the 
completion of this paper research has not turned up one study regarding public 
demand for recycled building products. Consequently, data collected during the 
survey period of this study is the most pertinent information gathered.
Previous Studies
Existing curbside recycling programs in many cities have been studied to 
find out what motivates people to recycle. Some studies have added incentives
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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like payments or lotteries to see if recycling quantities improve (Diamond and 
Lowery 1991). Some studies added punishments like higher trash collection 
charges to improve recycling (Reshovesky and Stone 1994). Other studies 
suggested that recycling in itself is motivational in that it is an altruistic behavior 
to save the environment (Hopper and Neilson 1991 ). One study enacted a block 
leader program which chose one household on the block to encourage recycling 
among neighbors and outcast some households in the neighborhood if they did 
not recycle. The one thing that always improved recycling rates was education 
(Vinning and Ebreo 1990) (Oskamp et al 1991) (Gamba and Oskamp 1994), 
Once the public was educated as to the benefits of recycling and the types of 
things that can be recycled, their attitudes toward recycling changed and they 
responded more readily to taking the time to recycle (Vinning and Ebreo 1992). 
Similar results could be studied and maybe even obtained by educating the public 
on the benefits of buying recycled building materials.
Most of the research articles written in the 1990's have studied behavioral 
differences between people who recycle and people who do not recycle. Many 
hypotheses have been made regarding the reasons for recycling or not, and many 
have been proven correct when the various factors are presented. It is not 
surprising that the most frequently found variable for persons not recycling is 
knowledge. People did not know the kinds of items they should recycle (Vinning 
and Ebreo, 1990; Howenstine, 1993; Reschovsky and Stone, 1994; Gamba and 
Oskamp, 1994; Krause, 1993). Krause (1993) indicates it is important to note that
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although many people would like to be called environmentalists, few actually know 
the definition of an environmentalist. Many of the respondents in that study could 
not answer simple questions regarding the environment correctly, nor were they 
willing to make drastic lifestyle changes to deal with environmental problems. It 
was clear in that study, though, that many people wanted to be environmentalists, 
whether they knew the exact definition or not, because it is a desirable personal 
characteristic. Studies have also found that recycling is no longer done out of 
greed, as in the 1980's when most of the recycling was done for profit. Many 
youth organizations and households sold their aluminum cans and newspapers 
to recycling centers for fund raising or allowance money. The 1990's have proven 
that recycling is now an altruistic behavior (Hopper and Nielson, 1991), as 
curbside recycling programs are a great success throughout the country.
It is true that curbside recycling has become very popular recently, in fact 
it is the trendy thing to do. Vinning and Ebreo (1992) have shown that neighbor 
peer pressure to recycle is high. Whether or not the neighbors recycle has much 
to do with one's own recycling behavior. Also, when block leader programs were 
established in one area, recycling increased (Hopper and Nielson, 1991 ). So now 
that everybody is recycling, what do we do with these valuable resources?
There are, however, very few studies available to learn what the general 
public perceives in recycled building materials. Several construction industry 
professionals have realized the potential market for recycled building products and 
have published articles to bring these products to the attention of their colleagues.
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Kelly McArthur Ingalls (1994) points out that although specifiers may be 
suspicious of the quality of recycled content materials, many such products have 
been available for years; for instance, road base made from removed crushed 
concrete and drywall made of recycled newspaper. He also suggests that an 
increase in recycled glass, plastic, paper and metals has actually increased the 
number of products made of this material.
Concluding Remarks
The many studies that have been done to discover why people recycle can 
be used to create surveys to find out what would make people buy recycled 
products. They can also be used to create similar studies to educate people on 
the merits of buying recycled building products. The three main points learned 
from the past studies are;
► People need to understand or have knowledge of recycling to recycle.
► Most people believe being an environmentalist is a good thing.
► Most people recycle because they feel it is the right thing to do.
These three basic points could also be made to encourage demand for recycled 
building products.
► People must understand or have knowledge of what recycled products are 
available before they will buy them.
► People must want to help the environment.
► People must be willing to be patient while waiting for the cycle of supply
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and demand for these products to become economical.
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CHAPTER 3 
RESEARCH PROGRAM AND RESULTS
Architects, Specifiers and Planners systematically receive information 
regarding recycled building materials but do not specify them due to low demand 
by their various clients. In fact, building products made from recycled materials 
have been available for decades, they just have not been popular enough for 
architects to incorporate into design (Wilson, 116). Clients, classified for this 
research as the general public, and the Clark County School District, are the 
people who need to provide the demand for recycled products. If clients do not 
insist on using recycled building products for their construction projects, architects 
and other professionals will continue to use the materials they have always used 
simply out of convenience. A client will promote a professional design decision 
when he has a knowledge base in which to found his support. Therefore, clients 
need to be informed as to the benefits and the applications of recycled building 
products. The data collected from the survey questionnaires will show that the 
general public does not realize that there is a variety of materials available, nor do 
they understand the cost, aesthetics and safety of recycled building products.
17
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
18
Program Overview 
Groups Identified
Three groups are categorized and have been chosen based on the amount 
of information available to them regarding recycled building materials. The 
general public has only the knowledge they have received from the media, i.e. 
television advertising, newspaper articles, magazines, radio, etc. If they have ever 
built their own house, they may have researched materials and/or talked to an 
architect or a contractor. They may also have access to a limited amount of 
information from school-age children on recycling and recycled products due to 
the many environmental programs being taught in schools today.
The second group again has been selected due to their interest in public 
school buildings. This group, group two, is represented by facility planners and 
construction managers employed by the Clark County School District. These are 
the people who make the decisions regarding the construction and remodel of 
school buildings and the types of materials that can or cannot be used. This 
group is typically visited regularly by manufacturer’s representatives with 
information on all types of products to ensure that an important client like the 
school district makes informed decisions when specifying products. Many 
manufacturers consider the school district a lifetime client and will go to great 
lengths to stay on the list of suppliers of acceptable products.
The third group consists of architects who have been involved in the design 
and construction or remodel of school buildings in the past five years. This group
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also is typically visited by manufacturer's representatives and has the knowledge 
to specify recycled products. In fact, many representatives will visit the various 
architects immediately after they have presented their products to the school 
district. Sometimes to inform the architects of their recent addition to the school 
district specification; sometimes in hopes that the architect can sway the district 
to get them on the list of approved manufacturers. Architects, however, tend to 
stay with what they have done previously if it works, rather than take the time to 
re-write their specifications. Product research can be very time consuming, and 
re-writing a specification section to include a new material can involve more time 
than a client is willing to pay for. Architects are also governed by the school 
district when it comes to selecting the products for school buildings. Clark County 
School District often sends letters out to their architects informing them of the 
inclusion or exclusion of a certain manufacturer or product. These three groups 
should yield a diverse and representative array of the population.
Data Acquisition System 
Design Rational
Several methods of data collection were reviewed. The most feasible 
within the budget given was a questionnaire. Thus, the data was collected using 
a one page questionnaire. Thirteen questions were asked, eleven designed 
exactly the same for all three groups, the last two specific to each group. It was 
designed to be easily and quickly read, well organized, and appealing. The title
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was large and eye catching, followed by a brief introductory paragraph. The 
questions were boxed to separate them from the instructions. There were three 
groups of questions. The first group was general and used to categorize the 
groups. It included question #3, which referred to one's awareness of recycled 
building materials. If the answer to this question was 'no', then the other questions 
on the survey did not need to be answered. The second set of questions 
pertained directly to what information or perceptions the subjects had regarding 
recycled building materials. The answers to these questions were either positive, 
neutral, or negative. The last set of questions was used to gather more specific 
knowledge of the groups' views on recycled building materials. These questions 
were more specific, and were different for each of the three groups. This 
questionnaire was then submitted to and approved by the University of Nevada 
Las Vegas Office of Sponsored Programs (approval letter attached on the 
following page).
Delivery and Collection Process
The questionnaire for group one, the public sample, was copied onto peach 
colored paper so as to attract attention, as it was mailed to individual households 
and needed to stand out among the other typical mail. Five hundred names were 
computer selected from the entire list of registered voters in the City of Las Vegas, 
North Las Vegas, Henderson, and Clark County. All three questionnaires were 
designed with this mailing in mind, therefore they were all alike and fit on one side
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DATE: May 7, 1996
TO: Laura M. Strauss
M/S 4018
FROM: Marsha L. Green '')
Secretary, Institutional Review Board (IRB)
Office of Sponsored Programs (XI357)
RE: Status of Project Involving Human Subject
Protocol Title: Public Perceptions of Buildings Constructed of Recycled Materials
Advisor: Z. Hashem
OS P Number: 7I6s0695-022e
The protocol for the project referenced above was reviewed by the UNLV Institutional Review 
Board in June of 1995. The protocol was approved for a period of one year from the date of 
that approval notification.
According to Federal regulations, approvals may be given for a one year duration. If the project 
is still active, i.e., interaction with human subjects still being conducted, then the investigator 
must notify the Office of Sponsored Programs. If all interaction with human subjects is complete 
on the project, no notification is necessary.
Please submit to our office through your advisor a  written request to extend your research project. 
In your memo please indicate whether there is a change or no change in your protocol. If there 
is a change in your protocol, i.e., research methods or procedures or subjects, please resubmit a 
protocol to this office for review.
If we do not receive any notification by way of memorandum requesting an extension of your 
protocol, then we will assume that the project is completed. Please submit your memo and/or 
protocol to our office as soon as possible (M/S 1037). Please reference the above name of 
project and the OSP number when submitting your memorandum.
If you have any questions regarding the above, please contact our office at Ext. 1357.
cc: Advisor
OSP File
Office of Sponsored Programs 
4505 Maryland Parkway • Box 451037 •  Las Vegas, Nevada 89154-1037 
(702) 895-1357 •  FAX (702) 895-4242
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
22
of a single piece of 81/2" x 11" paper. A tri-fold technique was then used for this 
group, folded one direction to be mailed out, and the opposite direction for coming 
back. Labels containing the names and addresses of individuals were printed out 
then affixed to the survey, along with a first class stamp for the return postage. 
The return stamps were included to encourage the return of the survey and 
perhaps increase response rate. The surveys were then organized by zip code 
and sent out using the university's bulk mail account. The return address was 
located at the college of architecture on the UNLV campus, and was also 
pre-printed on the questionnaire. Also, a space for comments was included on the 
back. The final mailing included 489 total survey's and was executed the first 
week of August, 1995.
Questionnaires for group two, the school district employees, were copied 
onto white paper, and included behind a personalized explanatory cover letter. 
The questionnaire itself had to be approved by the Clark County School District 
department of Testing and Evaluation. Approval was given by the committee in 
August 1995, at which time a list of facility planners and construction managers 
was also obtained. This three page list contained the names and titles of the 
administrators, supervisors, managers, and secretaries that work in the 
construction management department at the District. Secretaries names as well 
as the names of non-managers were eliminated, as these people have no input 
with respect to materials chosen. Thus 32 total survey questionnaires were 
prepared for delivery. These personalized surveys were then delivered to each
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individual's office, from which they were picked up one week later.
The architect's questionnaires, group three, were printed on heavier weight 
gray paper for a more professional look. Five Las Vegas firms were currently 
working on Clark County School District schools were selected due to their 
involvement in new school projects. Licensed architects typically write the 
specifications and do the new product research for each project, and therefore, 
have the authority to choose materials for their jobs. These are the subjects 
targeted for the third survey. Each firm was called approximately one week prior 
to delivery of the questionnaire to determine how many registered architects they 
employed. 31 surveys were then printed up, one for every licensed architect in 
each firm, along with a general cover letter. These were put into matching gray 
envelopes and personally delivered to each firm, with a promise to return in one 
week to pick them up. A follow-up call was made the day prior to pickup as a 
reminder, to encourage participation of each architect in the firm. Pick up 
occurred the last week of July, 1995.
Data Processing System
The results of all three surveys were processed using a computerized 
statistical program. Statistical Package for the Social Sciences (SPSS). With this 
program, the data is entered into a "smart" spreadsheet. Variables were created 
for each question and answer. Descriptive information was attached to each 
variable. The variables were then processed using frequency calculations and
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correlations. Each survey group produced one data set. This allows for individual 
groups to be compared to each other. Refer to Appendix B for a sample of the 
statistical data output. The first page is an example of the data input table. The 
second page is an example of the frequency data output. The third page is an 
example of the chi-square comparison table. Frequency results were as follows.
Research Results 
Response Rates
The final response rate for the Clark County general public was 63 of 489 
or approximately 13%. Two surveys of the sixty-three total returned had to be 
thrown out because they were incomplete. Although perhaps not ideal, this rate 
will be shown to be representative and valid due to the transient nature of the city. 
Las Vegas has been one of the fastest growing cities in the U. S. for the past 
three years. The people that live here are from all over the country and so have 
many different backgrounds. Because of this fact, surveys done here could well 
represent the country.
The response rate for the school district employees was the highest among 
the respondents. 82% of the surveys delivered, 26 of 32, were returned 
completed. This was most likely due to the method of delivery and pick-up. The 
employees and administrators surveyed were extremely personable and more 
than willing to complete the survey immediately.
The response rate for the architect group was approximately 75%, 23
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completed of 31 surveys delivered. This number is high due in part to the second 
call back prior to pick-up of the questionnaires.
Questions
Question 1. (Refer to Figure 1 following page.) This question was designed 
to be a dividing factor for the groups. The initial assumption was that people with 
children in school may have more knowledge than those without children in 
school, assuming a certain amount of environmental awareness is being taught 
in schools today. 23% of the general public sample has children currently in 
school and 77% do not. Of the Clark County School District (CCSD) employees 
surveyed, only 24% currently have children enrolled in a district school. The 
architects were divided almost evenly regarding whether or not they had children 
registered in school. 52% of the architects surveyed do have school-aged 
children.
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Figure 1 Question 1 ; Child enrolled in Clark County school.
Question 2. This question also has correlation results that are presented 
in Chapter four. However, looking at Figure 2, one can see that the majority of the 
public sample, 77%, have lived in Las Vegas less than five years. Almost all, 
92%, of the CCSD employees have lived in Las Vegas more than ten years. The 
remaining 8% have lived in the city at least five years. Similar to the school district 
group, most of the architects, 56.5%, have lived in Las Vegas for more than 10 
years. 34.8% have lived in this city for 5-10 years. The other 8.3% was evenly 
divided between 0-1 year and 1 -5 years.
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Figure 2 Question 2: How long in Las Vegas.
Question 3. This is the most important question. It not only determined 
whether or not the individual qualified to fill out the rest of the questionnaire, but 
it clearly shows the gap between the groups. 32% of the public surveyed has 
some knowledge of recycled building materials, 67% has none. These 
percentages strongly support the hypothesis that people are not aware of recycled 
building materials and therefore do not purchase them. These figures become 
even more significant when compared to the figures from the other two groups 
(see Figure 3 below). Almost exactly opposite of the general public, 65.4% of the
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CCSD employees are aware of the use of recycled building materials. This 
leaves 34.6% stating they are unaware of these materials. 90.9% of the architects 
are familiar with the use of recycled building materials. Only 9.1 % are unaware 
of these materials.
Recycled Products Awamess
100 - r -
CCSD
Groups
Figure 3 Question 3: Aware of the use of recycled building products.
The following questions must be qualified in that only those who responded 
'yes' to question three were required to fill out the remainder of the survey. 
Therefore, as 32% of the general public sample answered 'yes' to the above, the
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following percentages are based on 32% of the original 63 completed surveys, or 
20 respondents total. 65.4% of CCSD employees responding 'yes' to question 
3, leaves 17 total respondents for the remaining questions. 90.9% of the 
architects left 20 total respondents for the following questions.
Question 4. (Refer to Figure 4.) Asked whether recycled building materials 
were readily available, somewhat available or not available, most of the public, 
89.5% agreed they were somewhat available. The other 10.5% were evenly split 
between readily available and not available. Most of the CCSD employees, 
61.1%, say that recycled building materials are somewhat available. The other 
38.9% think they are readily available. No one at the district thinks they are 
unavailable. Of the architects that are aware of the use of these products, not one 
feels that they are readily available. 10.5% of them feel they were not available 
at all. This leaves the other 89.5% believing that they are somewhat available.
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Figure 4 Question 4: Availability of recycled building products.
Question 5. The response for the aesthetic acceptability of recycled 
building materials is somewhat evenly split for the public sample (Figure 5). 
55.6% say the appearance is acceptable, the other 44.4% say the appearance is 
excellent. Not one person answered unacceptable to this question. Only 5.6% 
of the district employees feel that these materials have an excellent appearance. 
The other 94.4% say they are acceptable looking. Not one person thinks they are
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unacceptable. 10.5% of architects say that the aesthetic appearance of recycled 
building materials is unpleasant. 15.8% say they are aesthetically excellent. The 
final three-quarters, 73.7%, say they are acceptable.
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Figure 5 Question 5: Aesthetics of recycled building products.
Question 6. Again the public group seemed to split more evenly in 
responding to this question (Figure 6). 40% think recycled building materials cost 
more. 46.7% felt they cost about the same as standard materials. Only 13.3% 
believed they cost less. Almost one third of the school district employees, 29.4%, 
believe that recycled building materials cost less than standard materials. 11.8%
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think they cost more and only slightly more than half, 58.8%, think the cost is 
probably about the same as standard materials. Most of the architects, 60%, 
believe that the cost of recycled products is about the same as standard products. 
25% of the group say they are lower in cost. 15% say they cost more than 
standard materials.
Costs
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Figure 6 Question 6: Costs of recycled building products.
Question 7. The results of the maintenance question are as follows. Most, 
of the general public, 89.5%, believe there to be no more maintenance on 
recycled materials than on standard materials (Figure 7). 10.5% think up-keep 
would be more difficult. No one believes maintenance to be less for recycled
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materials. All, 100%, of the CCSD employees think that maintenance of recycled 
building materials would be the same as standard materials. Not one architect 
feels that maintenance of recycled materials is less than standard products. 
5.6% feel these products are more difficult to maintain. 94.4% believe that 
maintenance is the same between the two materials.
Maintenance
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Figure 7 Question 7; Maintenance of recycled building products.
Question 8. (Refer to Figure 8). The public group split equally between the 
positive and negative to total one third the sample. 16.7% say quality is higher, 
and 16.7% say quality is lower. This leaves 66.7%, about two thirds, thinking the
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quality is about the same as standard materials. 82.4% of the CCSD personnel 
think the quality of recycled building materials would be the same as standard 
materials. 11.8% say the quality is lower than currently used materials, leaving 
5.9% believing that quality is actually higher than standard materials. Not one 
architect believes that the quality of recycled building materials is better than 
standard materials. 15.8% even believe that the quality of these products is worse 
than standard. The majority, 84.2%, say that quality is about the same.
100 - r
80 - -
60 - -
Rtfp«n<«
H  Higher 
I I Same 
g  Lower
S.
40 - -
20
Quality
LUUi
Pubic CCSO
Groups
L
Architects
Figure 8 Question 8; Quality of recycled building products.
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Question 9. 73.7% of the public responding to this question believe that 
recycled building materials are no more a health risk than standard materials 
(Figure 9). The other 26.3%, one quarter, think there are no health risks at all. 
Not one person thinks they are more of a health risk than any other material used 
every day. Similar to the public, no one at the District believes the health risks of 
recycled materials to be higher than normal. 16.7% think they are actually lower. 
The remaining 83.3% say the health risks are probably the same. The response 
to this question by the architects was divided among only two of the possible 
answers. 57.9% responded that health risk of recycled materials are no worse 
than those of standard materials. The other 42.1 % say that there are no health 
risks in using these new materials.
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Figure 9 Question 9: Health risks of recycled building products.
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Question 10. 22.2% of the public, almost one quarter, say that recycled 
building materials will not last as long as standard materials (Figure 10). 61.1% 
believe they will last about the same. 16.7% actually believe they have a longer 
life than standard materials. 88.2% at CCSD say that recycled building materials 
last just as long as standard materials. 11.8% believe they would not last as long. 
No one in this group thinks they would last longer. 5.6% of the architects feel that 
recycled building materials may be longer lasting than standard materials. 11.1% 
feel that they have a shorter life-span than standard materials. This leaves the 
majority stating that the life expectancy is the same for both products.
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Figure 10 Question 10: Life expectancy of recycled building products.
Question 11. For this question, only some in the architect group think 
recycled building materials are less safe than standard materials (Figure 11). 
15.8% of the public sample thinks they are actually more safe, and 84.2% states 
they have the same safety factor as standard materials. All of the District 
respondents agree that the safety of these materials is the same as other 
materials. 90% of the architects answered that recycled materials are just as safe 
as other materials. 5% feel they are more safe, and 5% feel they are less safe.
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Figure 11 Question 11 : Safety of recycled building products.
Question 12 & 13. All of the public respondents who have heard of 
recycled building products were positive regarding these questions (Figure 12). 
They all believe that production and creation of recycled building materials should 
be increased, and that it will positively help the environment.
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Figure 12 Question 12: Amount of recycled building products manufactured.
Question 13: Buying recycled building products.
Question 12 and 13. (Refer to Figure 13 below.) 61.1% of school district 
employees with knowledge of recycled building materials have spoken to or 
listened to presentations from manufacturer's representatives regarding these 
kinds of products. The other 38.9% claim to not have heard this type of 
presentation. 27.8% of the CCSD employees have recommended the use of 
recycled building products on one of their projects to an architect or fellow 
employee. 72.2% have not recommended their use.
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Figure 13 Question 12: Talked with manufacturer's representative.
Question 13: Advised the use of recycled building products.
Question 12 and 13. Exactly one third of the architects have recommended 
recycled building materials to a client (Figure 14). The other 2/3 that know about 
them have never recommended them. 95.2% of the architects surveyed stated 
they had never had a client ask specifically for recycled building materials.
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Figure 14 Question 12: Recommended client use recycled building products. 
Question 13: Client requested recycled building products.
Concluding Remarks
The data collected from the surveys shows that the majority of the public 
is unaware of the use of recycled building products. It also indicates that generally 
the portion of the public with knowledge of recycled building materials has 
positive perceptions about them. The majority of responses from the public were 
in the "same" or "better" categories. The majority of the Clark County School 
District employees are aware of the use of recycled building materials. The data 
collected from the school district personnel also indicates positive perceptions
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from those that are aware of recycled products. The data collected from the 
architects indicates a high percentage of awareness among the professionals. 
Again, they too have neutral to positive perceptions regarding these materials. 
These results are discussed in the following chapter.
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CHAPTER 4 
ANALYSIS OF RESULTS
The response rates for the three groups were approximately what was 
originally expected, although the general public rate was lower than the 20% 
originally anticipated. The most inconsistent responses came from the CCSD 
employees, making their answers very unpredictable. The architects answers 
were the most predictable, and seemed to relate closest to actual product 
qualities. All three groups responded 'The Same" or neutrally to most of the 
questions. This could be due to their lack of specific knowledge of recycled 
building products. It could also be due to their willingness and desire to respond 
positively rather than negatively to the questions.
The results of this research as shown in Chapter 3 indicate that the public 
is mostly unaware of the use of recycled building materials. However, it also 
indicates that if they are aware of recycled building products, they believe the 
availability, aesthetic appearance, cost, maintenance, quality, health risks, life 
expectancy, and safety of these products are generally the same as ordinary 
building products. They are willing to give recycled building products a chance, 
to put their trust in the experts who develop these products. Yet, although the 
study shows a general willingness to purchase these products, demand for them
43
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is not growing. Experts in the construction field, however, are aware of recycled 
building materials but do not recommend them. Nobody is asking for them. This 
research seems to indicate a gap in communication between the experts and the 
general public.
Perceptions of Recycled Building Materials
The first two questions were developed mainly for the general public group. 
Questions 1 and 2 were designed to determine if an association exists between 
them and the responses for question three. Chi-square tables were generated for 
the variables in question one and three. The premise for the correlation here was 
if a family has children in school, they would have a better chance of being aware 
of recycled building materials due to the environmental concepts taught in schools 
today. This, however, turned out not to be true. Of the people who had children 
in Clark County School District schools, 150% more said they were unaware of the 
use of recycled building materials. Either children are not sharing what they learn 
in school with their parents, or the importance of recycling and buying recycled is 
not being taught in school.
The second correlation was more of a concern. Would the transient nature 
of the city of Las Vegas limit the knowledge of the use of recycled building 
materials than perhaps if one lived in a more typical city? In other words, if 
someone has lived in Las Vegas for a long time, perhaps five or more years, are 
they less likely to know about these materials than someone who has been here
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only a short time, and has the advantage of information distributed to other cities. 
In fact, the responses turned out to be completely the opposite from the concern. 
The longer people lived here, the more they seemed to be aware of recycled 
building materials. In the 0-10 years categories, almost three times as many 
people said they were unaware of the use of recycled building materials. Yet in 
the 10+ years category, 60% responded 'yes' to question three. This, then, would 
indicate that the amount of time one has lived in Las Vegas is not detrimental to 
one's knowledge of recycled building materials.
These two correlations were not investigated for the other groups. 
However, it is assumed that the knowledge they have regarding recycled building 
materials has come directly from the industry, not advertising.
Question 3 (See Figure 15 following page). There are several explanations 
for the general public's unawareness of recycled building products. First, there 
are many people who are unaware of any type of building materials. Most people 
live in houses and go to work in offices and never even glance at the materials 
used to construct these buildings. Second, building materials are not commonly 
advertised on prime time television. In fact, if they are advertised at all, it is during 
the sporting events televised on Saturday and Sunday afternoons, when it seems 
most commercials are aimed at men. This means the viewers targeted for 
building materials are adult males, who are probably the fixer-uppers of the 
household. However, the woman of the house is most likely to be at home when 
the mail arrives each day and thus may well be more likely to fill out a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
46
questionnaire. Thus a possible explanation for the discrepancy between those 
who know about recycled building materials and those who actually filled out the 
survey. Third, manufacturers and advertisers are not doing their jobs in getting 
the message of these materials across. The companies who manufacturer 
recycled building materials need to inform the public of these products if they want 
to sell them.
Recycled Products Awamess
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Figure 15 Question 3 comparison.
The second group is unique because as a government entity, they must be
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experts as well as clients. All government contracts include a certain amount of 
control by each particular agency. For instance, even as the school district hires 
an architectural firm to design and manage a school project, they also employ a 
number architects, construction managers, and engineers who will oversee the 
firm, and act as experts on that project. This is done to build the most project for 
the least amount of taxpayer money. In other words, the school district is a well 
informed client. As a well informed client, it comes as no surprise that 
three-fourths of this group stated that they are aware of the use of recycled 
building materials. This is, as the results indicate, a smaller percentage than that 
of the architects, but still much larger than that of the general public.
The third group consists of registered architects who are currently working 
on projects for the Clark County School District. Architects are considered the 
experts when it comes to knowledge of building products and materials. They 
have direct access to a wealth of information on literally thousands of products. 
The Sweet's catalog, a 16-volume set, contains brochures and pamphlets on 
every kind of building material imaginable. From this, the architect can order a 
three ring binder of information, samples, and even make appointments with sales 
representatives on any of the products. Once an architect inquires about a 
product, he can be assured of receiving updated information from the sales 
representative regularly on that product and on any new products manufactured 
by the same company. If architects do not seek out these products, they can 
learn about them directly from manufacturers. Manufacturers routinely visit and
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call architect's offices trying to talk to someone regarding their products. Only the 
persistent, however, will get past the receptionist. Many sales representatives will 
buy lunch for an entire office to get architects to hear about their new products. 
This is probably the best way to learn about new products, although it is not very 
thorough. With the industry continuously growing, changing and improving, 
architects must stay on top of all this information to remain competitive.
According to the hypothesis, more architects should be aware of the use 
of recycled building materials than the other groups. 90% is a high percentage, 
more than was expected. Again, this question does not reveal how many or which 
of the products the architects are aware.
Question 4 (See Figure 16 below). The availability question is interesting 
to examine as it could be construed as being directly related to awareness. If 
these products are readily available, then people should be aware of them. 
However, the 89.5% of the general public who answered "somewhat available" 
could have said that because the are unsure of the answer. Some may have 
assumed that since they received this survey, these materials must be at least 
somewhat available, even though they have only heard of one particular product. 
Some do not know and give the least responsible answer. Hopefully, in most 
cases, these people actually have information on these products, be it from when 
they built their own home or office, or from some media advertisement, and the 
response is genuine.
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Figure 16 Question 4 comparison.
A much greater percentage of the school (district group respondetd that 
recycled building m aterials a re  readily ava ilab le  as opposed to just somewhat 
available. Not one person said that these materials are not available. This group 
has available to them just as many resources for finding materials as architects. 
The response to this question shows that they have used their resources to 
become more familiar with these kinds of building materials.
Interestingly, none of the architects said that recycled building materials are 
readily available. Almost 90% said they are somewhat available. This could be
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a big reason why architects do not specify these products and the same reason 
the school district does not ask for them. "Somewhat available" may not be 
enough to use them for a large project. However, if architects did specify them, 
demand would be increased enough to increase supply.
Question 5 (See Figure 17 below). The fact that no one responded 
negatively to this question contradicts the hypothesis. Most of the general public 
sample stated that they believe these materials are aesthetically as pleasing as 
regular materials. They may be comparing recycled products they know very well, 
i.e. greeting cards, to make this determination. They may also be assuming that 
a piece of gypsum drywall made from recycled materials probably would not look 
much different than one made from virgin materials. Whatever the case, 
aesthetics cannot be blamed for the lack of demand for recycled building products.
Interestingly, almost all of the school district personnel thought that 
recycled building materials are aesthetically acceptable. The 95% was a much 
greater number than expected, even though this group was expected to be fairly 
knowledgeable regarding these products.
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Figure 17 Question 5 comparison.
The architects are the only group who responded "unpleasant" to the 
aesthetics appearance question. Which products look unpleasant? Is it the 
product that is unpleasant or is it that there just is not enough variety or color 
choices? What is aesthetically pleasing to an architect? The question may be too 
subjective, but still three-fourths of this group answered that recycled building 
materials are aesthetically acceptable.
Question 6 (See Figure 18 below). Commonly known paper products made 
from recycled paper have been available for several years, i.e. greeting cards, 
copier paper, but have been higher in cost than their standard counterparts. 
However, the machines for processing recycled paper fibers have become more
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available in the past few years, thus reducing the cost of recycled paper products. 
This has made it more competitive and more obtainable. This could be a reason 
for the virtual split between the responses of "higher" and "same" from the general 
public on this question. Costs for these products depends greatly on availability 
and location. Many recycled products are only made in certain areas, and 
become expensive to people outside those areas. This is really no different, 
though, than standard materials. Even common materials are expensive in 
remote areas. The 46.7% majority was correct in responding "the same" as would 
be the average.
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Figure 18 Question 6 comparison.
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Only 11.8% of the school district employees said that recycled building 
materials cost more than standard materials compared to 40% of the general 
public. Why such a large difference? It would seem as if the CCSD employees 
have some privileged information not given to the general public. 30% stated that 
the cost is less. Perhaps these people have discussed the energy saving costs 
of processing and using recycled materials versus virgin materials. Aluminum and 
paper processing are two well-known examples of materials that cost less to 
recycle than to obtain new. The people who do not know for sure may be thinking 
that since these products are trash to begin with, they should be less expensive. 
Whatever their reasons, most agree that recycled building materials are 
comparable in cost to standard materials.
25% of the architects believe the prices of recycled building materials are 
lower and 60% said they are the same as standard materials. The division in 
these responses is not surprising as costs for these materials vary depending on 
the product. Cost may also depend on the amount of recycled material in the 
product, or the amount of energy used in producing the item.
Question 7 (See Figure 19 below). Again the hypothesis is refuted as most 
of the general public believes that maintenance on these materials is about the 
same as standard materials. Maintenance may actually be lower for many of the 
recycled plastic products. This then must not be contributing to the lack of 
demand for recycled building materials.
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All of the District personnel had the exact same reaction to the 
maintenance question, same as standard materials. It is somewhat 
understandable that no one said maintenance would be less, but more 
questionable that no one thought maintenance would be more. Maintenance on 
every product depends highly on the particular qualities of that product. Perhaps 
the District feels that recycled materials will have the same circumstances. 
Maintenance of recycled building materials depends on the product, the 
installation, and the project.
The architects' response was very close to that of the general public's 
response on the maintenance question. Surprisingly, not one person in all three 
groups believed that maintenance would be less for these items. There are, 
however, several products made from recycled plastics that are unquestionably 
less maintenance than their standard counterparts, i.e. vandal resistant solid 
plastic toilet compartments made by Santana from recycled plastic bottles. This 
clearly indicates that there are products out there that people, even architects do 
not know about.
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Figure 19 Question 7 comparison.
Question 8 (See Figure 20 below). This is the question that seemed to 
divide the general public group, yet it still does not support the hypothesis. 
Two-thirds actually felt that the quality of these products is the same as standard 
products, and one-sixth felt they might even be better quality. Perhaps some 
individuals are thinking of a certain product they know. Perhaps some are 
comparing some more common items, i.e. copier paper. Perhaps some feel that 
these types of products must undergo more stringent testing due to skepticism, 
and therefore must be better quality. Only one-sixth of the sample agreed with the 
hypothesis.
Most district employees responded that the quality of recycled building
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materials is the same as that of other materials. Having a better understanding 
of these materials than the general public, this is probably correct for most of 
these products. Since most of this group believes the quality is better or as good 
as standard materials, they should be more easily convinced to use them.
Most architects agree that quality is at least the same as standard 
materials. Again it is interesting that not one architect thought that quality might 
be higher than standard. There are many products that are maintenance free and 
could be said to be higher quality. Some architects generalized that recycled 
building materials are of lower quality. This is not exactly true. Most recycled 
products are of at least the same quality as standard products, and some are 
even better. Envirelon carpet withstands the abrasion resistance test much better 
than nylon carpet; 47,000 revolutions compared to 32,000 revolutions. Some 
products have interesting qualities not found in standard products. A concrete 
manufacturer is using old, broken compact disks in their aggregate to give the 
concrete unique color and texture.
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Figure 20 Question 8 comparison.
Question 9 (See Figure 21 below). The response to the health risk 
question was very surprising. One of the chief reasons for not wanting to buy 
recycled building products would seem to be due to presumed health risks. If 
there is any question that a building material is unhealthy, i.e. emits toxic fumes 
or dust, the general public will be the first to get it banned. Due to the nature of 
recycled building products from post consumer waste, one would think this would 
be a major issue. Judging from the responses, it is not. Obviously, people realize 
that all building materials go through several tests before they are put on the 
market, although they probably do not realize how much or the extent of this 
testing.
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Not one of the construction personnel at the school district feels that the 
health risks of using recycled building products is any greater than that of using 
other building products. As experts in the construction field, they most likely 
understand the testing that all building materials undergo before they are 
marketed. If any building material, whether made of virgin materials or recycled 
materials, poses any type of health risk, it would not be marketed.
Architects were surprisingly divided on this question although none 
believed that health risks of using recycled building materials is greater than using 
standard materials. It is remarkable that 42% believed that there are no health 
risks at all. Architects are very aware that even these 'waste' materials are 
processed into new materials and are not dangerous. They do not emit toxic 
fumes or dust. Some are even healthier than standard materials, i.e. insulation 
made from recycled paper vs. fiberglass batts, because they are made from more 
natural materials and use less processing.
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Figure 21 Question 9 comparison.
Question 10 (See Figure 22 below). The life expectancy question also 
divided the general public. The one-quarter who concurred with the hypothesis 
were not a surprise. The 16.7% who stated that recycled building materials are 
longer lasting than standard materials is amazing. Many of these products are 
indeed longer lasting than ordinary building materials. How do they know? Are 
they responding out of knowledge of a particular product, or assuming at least 
some of these products must be longer lasting? Importantly, three-fourths of the 
sample contradict the hypothesis.
Almost 90% of the CCSD employees stated that recycled building materials 
have the same life span as standard materials. This is great, yet what is not
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apparent is the fact that many recycled building materials themselves are 
recyclable, i.e. aluminum window frames, steel studs. This could be construed as 
saying that these materials have a longer life span than standard materials.
Most of the professionals agree that the life expectancy of recycled building 
materials is about the same as standard materials. In general, they are correct. 
However, there are many recycled products, especially recycled plastic products, 
that will outlast any standard material. Only one architect responded that a longer 
life is possible. Architects have probably been exposed to one or two specific 
products that they are using to compare and formulate their responses.
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Figure 22 Question 10 comparison.
Question 11. The entire public sample contradicted the hypothesis (See
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Figure 23 below). Some of the respondents even felt that recycled building 
materials are more safe than standard products. This also could be due to their 
belief in the testing done on building materials.
Again all of the CCSD employees agree that recycled building materials are 
just as safe as regular materials. Curiously though, all agreed on the safety issue, 
yet some actually said health risks are fewer for recycled materials. These 
questions could be interpreted as being almost the same.
90% of the architects feel that the safety of these materials is not any more 
of a concern than that of standard materials. Architects are most familiar with the 
intense testing that is done on all building materials and know that nothing 
dangerous will be allowed to be marketed.
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Figure 23 Question 11 comparison.
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Question 12,13. 100% of the public respondents who know about recycled 
building products answered positively to each of these questions. This supports 
the previously mentioned article that people do want to be environmentalists. It 
does seem that this public sample is environmentally conscious and willing to do 
whatever it takes to make this Earth a better place to live.
The final two questions bring the entire survey into perspective in regards 
to the hypothesis. All the questions had positive responses regarding recycled 
building materials. Even if people are unaware of the exact qualities of the 
products, they always gave them the benefit of the doubt. This disproves the 
hypothesis in that none of these eight points can now be blamed for the lack of 
demand from the general public for recycled building materials. However, going 
back to question 3 and part one of the hypothesis, it is more likely that the 
problem is a lack of knowledge from the general public. To reiterate, they cannot 
ask for something they do not realize exists. This is the problem that needs to be 
addressed.
Although less than expected, it is not surprising that only two-thirds of the 
District has actually listened to a manufacturer's representative regarding recycled 
building products. Of course, of the many people that are invited to 
manufacturer's presentations, some do not go for one reason or another. Some 
may not even be high enough up the ladder to be invited to a presentation. It
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could also be that they do not remember or missed the part of the presentation 
that discussed the amount of recycled materials in their products. (It is highly 
unlikely a manufacturer would base an entire presentation on a recycled building 
product.)
Everyone at the District responded very positively to the entire 
questionnaire, yet only one-fourth admit to recommending these products. For the 
most part, 80-90% of the CCSD personnel felt that recycled building materials 
were just as good or better than standard materials, yet only 27.2% has actually 
requested them from an architect or another employee. There are a number of 
reasons for this low percentage. Perhaps it is too difficult or time consuming to 
obtain all the approvals necessary to add these products and manufacturers to 
their specifications. Maybe they believe that more long-term information is 
required regarding the result of using these products before they specify them for 
schools that may be around for the next 50+ years. Perhaps they feel that these 
materials would not be consistently available in the quantities required due to the 
nature of their origin. Maybe they feel the public would not be receptive to a 
school that included mostly post-consumer waste products as the building 
materials. Perhaps the only problem is they do not realize the importance of 
buying recycled to conserve the earth's natural resources. These are all 
questions that should be explored further.
All of the architects that were aware of the use of recycled building 
materials responded very positively to the above eight questions, stating that
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products made from recycled materials are the same if not better than standard 
materials. Why have only 33% recommended their use to a client? If these 
materials perform just as good and better than standard materials, and are better 
for the environment, why are they not recommended? On top of this, government 
entities like the school district are just as positive about them. The school district 
could become a major contributor in creating a demand for these products. The 
public surveyed is also very positive, the few who are aware of these products. 
Perhaps the reason the general public is uninformed is due to the fact that 
architects are not recommending them? This is a valid assumption when 
comparing the amount of architects who are aware of the use of recycled building 
materials, 91 %, the amount of those architects recommending them, 33%, and the 
amount of the general public who has heard of them, 32% (see Figure 24). Is 
there a correlation? On the other hand, is it the architect's responsibility to sell 
these products? If an architect recommends a product, is he not selling it? Or is 
it the manufacturer’s responsibility to sell it to the general public and architects 
alike?
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Question 13 seems to point out that manufacturers are also having 
problems selling their products. Only one architect said he had a client ask for 
recycled building materials on a project. All of the aware public responded that 
they thought the amount of recycled building materials should be increased, yet 
only 5% have requested them for a project. Even only 30% of the school district 
employees claim to have requested recycled building products (see Figure 25). 
There seems to be a gap in the communication. People will have to create a 
demand before supply will be increased.
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Concluding Remarks
The conclusions that can be drawn from the data seem to lead to many 
more questions. In regards to the original hypothesis, it is obvious that the first 
part of the hypothesis is correct, that people are unaware of the use of recycled 
building materials. The second part of the hypothesis however, is incorrect. The 
general public that does know of the use of recycled building materials does not 
have misconceptions about them. Of the eight qualities listed, none were 
considered negative in the eyes of the public. The responses, although slightly 
conservative, were generally correct. Recycled building materials are mostly the 
same as standard materials, and can be used in the same applications as 
standard materials.
The data also strongly indicate that although professionals in the 
construction industry are aware of the use and availability of recycled building 
materials, they do not request nor recommend their use. Since the data also 
indicate they believe that these products are equal to and sometimes better than 
standard materials, there is no reason for them not being used, except that the 
general public is not aware of them and has not asked for them. As such, 
perhaps the assumption, that low demand for these products is due to the fact that 
the general public is unaware of them, is correct. The general public, as 
consumers, need to be educated as to the benefits of using recycled building 
materials in all of their projects.
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SUMMARY AND CONCLUSIONS
The continued encouragement of American families and businesses to 
recycle makes it necessary to create new and growing markets. The construction 
industry has just the right potential, with its multitude of different types of 
materials. It is constantly growing, and changing. There will always be a need for 
new materials as well as a need to recycle the old materials.
The research premise for this paper was to find out why there is little to no 
demand for recycled building products in the construction industry. Using the 
assumption that government projects make up a large portion of the industry, 
three groups were surveyed:
► The general public - as the client/user group.
► The Clark County School District - as the client/expert group.
► Architects - as the designer/expert group.
Responses for each group were tallied, charted, and analyzed.
In general the responses from the general public were:
► Had the fewest percentage who were aware of recycled building products.
67
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► Most neutral to specific questions, responding "Same" or "Somewhat..." 
to most questions.
► Most positive to environment questions.
The responses from the school district personnel were;
► Opposite to general public in that more were aware of the use of recycled 
building materials.
► Most inconsistent responses.
► Slightly more cautious in their responses, less neutral than the general 
public.
The responses from the architects were:
► Highest percentage of awareness to recycled building products.
► Most closely related to actual aspects and conditions of actual products.
► Most consistent responses.
The findings for the general public group were most inconsistent with the 
original hypothesis.
► 3 questions were answered with more negative responses than positive 
responses. (Cost, Maintenance, Life Expectancy)
► 2 questions had the same amount of negative responses as positive 
responses. (Availability, Quality)
► 3 questions had more positive responses than negative responses. 
(Aesthetics, Health Risks, Safety)
This seems to suggest then that the only misconceptions the general public has
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towards recycled building products are that they cost more yet require more 
maintenance and do not last very long.
The findings for the School District group were more inconsistent, at times 
agreeing with the general public and other times agreeing with the architects. 
More of this group was aware of recycled building products, yet not as high a 
percentage as the architect group.
► 2 questions were answered with more negative responses than positive
responses. (Quality, Life Expectancy)
► 2 questions had the same amount of negative responses as positive
responses. (Maintenance, Safety)
► 4 questions had more positive responses than negative responses.
(Availability, Aesthetics, Costs, Health Risks)
This suggests that the misconceptions this group has are a belief that the quality 
of recycled building materials is not very good and they do not last as long as 
standard materials.
The findings for the architects were most like the assumption. They had 
the highest percentage of awareness of recycled building products, and they had
the most consistent responses.
► 4 questions were answered with more negative responses than positive
responses. (Availability, Quality, Maintenance, Life Expectancy)
► 1 question had the same amount of negative responses as positive
responses. (Safety)
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► 3 questions had more positive responses than negative responses.
(Aesthetics, Costs, Health Risks)
This suggests the only misconceptions some architects have are believing 
recycled building products are lower in quality, require more maintenance, do not 
last very long, and are not very readily available.
Generally, taking into account the high number of non-committed 
responses such as "same" and "somewhat" and adding them to the positive 
responses, the entire sample was very positive about the use of recycled building 
products. If they were unsure of the "correct" response, they seemed to give the 
benefit of the doubt to these products.
Limitations
It is necessary to mention several limitations to the research presented 
herein. First, the ideas presented here are global in nature, more than can be 
investigated by one person in a two year period. A much broader study similar 
to this could present more varied results. This by no means makes this research 
invalid. Many researchers have done studies using small numbers of 
respondents, in fact, many of the studies referenced by this paper were conducted 
using only one neighborhood as the sample population. Las Vegas has in the 
past five years, practically doubled in size. The methods used to survey and 
compile a random population for this research are accepted practices of research. 
The public respondents sample, although a small percentage of the total, was
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
71
similar in number of respondents to that of the CCSD sample and architects 
sample, even though different methodology was used.
A second limitation was not noticed until this project was almost complete. 
The three possible answers to the questions were intended to be compared to 
standard materials, thus "Higher", "Same", "Lower". However, on questions five 
and nine the answers read "Excellent", "Acceptable", "Unpleasant", and "High", 
"Same", "Nonexistent", respectively. While these responses are still valid as 
perceptions of recycled materials, the responses may not be accurate when 
comparing to standard materials. The instructions for this section did state 
"...when comparing recycled building products to standard building products:", yet 
it is difficult to gauge whether people did compare due to the wording of the 
responses for these two questions only. For future studies, the answers to these 
questions should be reworked.
The third limitation worth mentioning is that everyone who received a 
survey should have filled out the last two questions, whatever the response to 
question three. It would have been interesting to know if the results of the last two 
questions of the public sample would still have been unanimous if the "No" 
respondents had given their opinion.
The fourth item the author would like to clarify is the four categories for 
question two. There was a concern that they were not mutually exclusive, or the 
years overlapped. It is important to note, however that upon further consideration, 
they do not overlap at all. The 0-1 year category includes all those who have lived
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in Las Vegas for up to one year. If someone had moved here 13 months ago, 
they would then go to the next category, 1-5 years. This is the logic that was used 
for the analysis. There is no way of determining if there was confusion in 
answering this question. For instance, if someone has lived here for exactly one 
year to the day, in what category did they include themselves? The data was 
analyzed assuming all of the respondents fit neatly into only one of the categories. 
The analysis also occasionally grouped two of the categories together if it seemed 
logical, in which case even a respondent's incorrect answer would have resulted 
in the same outcome.
Lastly, although it probably would not have greatly impacted the results, the 
author would have recruited some help to make a telephone call to each recipient 
of the public survey to encourage return of the questionnaire. A larger rate of 
return on the surveys would have yielded a stronger argument for more 
generalizable analysis. Judging from the most recent literature available on this 
and similar topics, and conversations with several manufacturers, the results 
stated herein are representative of the actual perceptions of the groups surveyed.
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RECOMMENDATIONS
Manufacturers are inventing new ways to use recycled materials in their 
products every day. Some are even inventing new ways to use old materials in 
new construction. For instance, one wood manufacturer reclaims existing wood 
from projects that are being demolished, refinishes it, and then sells it. They claim 
to be able to obtain longer, large size structural members than can be obtained 
now due to the destruction of the rain forest. Of course, their merchandise is 
always changing, and obtaining odd sized pieces depends entirely from which 
projects they have received their stock.
New product ideas seem limitless at this time. Yet manufacturers are still 
not seeing the potential for marketing to the general public. Correspondence with 
several manufacturers seems to confirm this. One carpet manufacturer stated 
that their main client was Government Services Association (GSA), and they only 
get advertising to other government contracts by word of mouth. A window 
manufacturer stated that they plan to market their new line of recycled window 
frames to the general public, but have not begun as yet. An insulation 
manufacturer stated that they do not do any advertising, and then stated that it is
73
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the architect's job to specify these products. Perhaps other manufacturers are 
also depending on the architects to specify or 'sell' their products. Perhaps 
manufacturers feel that their building products are not items that the general public 
tends to purchase.
A recent National Public Radio (NPR) segment discussed the pros and 
cons of recycling construction waste, but also mentions the responsibility of the 
consumer, specifically the home buyer. This program was broadcast on national 
radio, reaching a nationwide audience. It tells how landfill dumping costs are so 
high in some places, that recycling construction waste rather than carrying it to the 
dump is more economical. However, in the parts of the country where it is still 
cheaper to dump waste than to sort and recycle it, it is the consumer who must 
ask for recycled products in their buildings. According to the broadcast 'The 
National Association of Homebuilders Research Center says, so far, construction 
recycling is not on the radar screen for most home buyers. But it says many in the 
industry expect that to change, and if the public began to demand roofing or 
drywall made with recycled content, that would turn construction waste into a true 
commodity."
Another recent advertisement on the Consumer Resource Network 
encourages people to "buy recycled". In this segment, a woman in a grocery store 
is pointing out what items to look for and how to determine the amount of post­
consumer material content. First she explains that post-consumer material is 
important because it is the waste generated in the home that is filling up the
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landfills. She also explains that if it does not say "post-consumer' on the label, the 
recycled content is probably industrial waste, which is the scraps from the 
manufacturing process. She urges consumers to look for high percentages of 
post-consumer content, as this does more for the environment. It is a good 
consumer awareness piece that even mentions products other than packaging 
that are made from post-consumer waste, touching on some building materials. 
It especially calls attention to the importance of "completing the loop" by 
purchasing items made from common household waste that the general public is 
recycling. The one problem with this advertisement is that it is run on an unknown 
cable station that is not received by many people, and then played only once. 
Perhaps this segment, sponsored by the Environmental Defense Fund, could be 
more effective if played several times on a more nationally received network.
Obviously this study has generated many other questions that could be 
foundations for other research. For instance, the data collected from the general 
public could be investigated further to find out where the people who are aware 
of recycled building materials obtained their information. One interesting question 
could be who in the household filled out the survey versus who in the household 
is more likely to be aware of recycled building materials i.e. women vs. men. It 
could also ask what kinds of products they are familiar with. This could help 
researchers pinpoint which products are being marketed and which media 
reaches the most people. It could also investigate what types of building materials 
the general public purchases. Homeowners typically make many home
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improvements and decisions during the life of their homes. This information could 
prove to the manufacturers that marketing to the general public could be very 
profitable. If people like the products they use in their homes, they may request 
them in their schools and offices also. This could also lead manufacturers to new 
product ideas.
The data collected from the school district could be further investigated to 
find out why this group has not requested from their architects the use of recycled 
products in their schools. Do they think it is not important? Investigation could 
also reveal what kinds of materials the school district uses in its schools, whether 
new or recycled. This could help manufacturers target the specific needs of 
school projects. There could also be studies of other government agencies such 
as the County or the City. Government agencies could be a long and faithful 
clientele, as some manufacturers already know.
The architect's study could be further investigated to find out exactly which 
products architects are familiar with. Questions regarding why they have not 
recommended the use of recycled building materials to clients could be asked. 
Also, find out what types of recycled materials clients have asked for, whether it 
was a request for all the products on the job to be recycled, or just one or two 
specific products. This study could help manufacturers learn what products are 
important to architects. Further study of all the architecture firms in town could 
answer whether or not there is a difference between those who do school district 
work, and those who have other types of contracts.
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Finally, manufacturers could be surveyed. Questions to find out if they 
advertise and to whom, or, if they do not advertise, why not, could be investigated. 
Studies could show that perhaps manufacturers are not yet ready for the 
onslaught of materials orders that would be generated by an aggressive ad 
campaign. They could answer specific questions regarding the quality of their 
recycled products versus conventional products. In fact they could respond to a 
similar list of questions, specifically comparing their product to its standard 
counterpart, of the eight qualities investigated in this study. This could reveal 
whether or not the general public, the Clark County School District personnel, and 
the architects were even close with their responses to these questions.
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General Public Questionnaire
What do you know about recycled materials?
A Survey Questionnaire by: Laura M. Strauss
_______________ UNLV College of Architecture, Construction Management, and Planning___________
l a m a  graduate student of Architecture conducting research in the area o f Recycled Building Products. This 
survey is designed to determine the public's level of awareness about building products made from recycled 
materials. Your answers are important and will greatly assist me in this study.
I. Do you have a child enrolled in a school in the Clark County School District? Yes No
2. How long have you lived in Las Vegas? 0-1 Year 1-5 Years 5-10 Years 10+ Years
3. Are you aware o f the use o f building products made Grom recycled materials? Yes No
I f  the answer to Number 3 is No, you are done with this survey. Please follow the instructions below fo r  
mailing this form back. I f  the answer is Yes, please go on to the following questions.
For the questionsdielow.to the best o f your knowledge, when comparing recycled building products to standard 
building products:
4. The availability of recycled building products is:
A. Readily Available
B. Somewhat Available
C. Not available
8. The quality o f recycled building products is:
A. Higher
B. The Same
C. Lower
5. The aesthetic appearance of recycled building products 
is:
A. Excellent
B. Acceptable
C. Unpleasant
9. The health risks of using recycled building products 
are:
A. High
B. The Same
C. Nonexistent
6. The costs of recycled building products are:
A. Higher
B. The Same
C. Lower
10. The life expectancy of recycled building products: 
A Longer Lasting
B. The Same
C. Shorter Lasting
7. The maintenance of recycled building products is:
A. Higher
B. The Same
C. Lower
11. The Safety of recycled building products is:
A. More Safe
B. The Same
C. Less Safe
The following questions refer to your position on the environment
12. The amount of building products being manufactured from recycled materials should be. 
A. Increased B. Remain the Same C. Decreased
13. Buying recycled building products affects the enviromnent:
A. Positively B. Does Nothing C. Adversely I
Thank you for your time. You have participated in a valuable research study on recycled building materials. 
Your responses are and shall remain strictly confidential
TO REWBN: Fold the page showing my mailing address over the top, and seal with tape or a staple 
/  have stqjplied a first class slanp for the retttrtt
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CCSD Questionnaire
What do you know about recycled materials?
A Survey Questionnaire By: Laura M. Strauss 
UNLV College o f  Architecture, Construction Management, and Planning 
Ï  am a graduate student of Architecture conducting research in the area of Recycled Èuilding Products. This 
survey is designed to determine school district administrator's level of awareness about building products made 
from recycled materials. Your answers are important and will greatly assist me in this study.
I. Do you have a child enrolled in a school in the Clark County School District? Yes No
2. How long have you lived in Las Vegas? 0-1 Year 1-5 Years 5-10 Years 10+ Years
3. Are you aware of the use of building products made from recycled materials? Yes No
I f  the answer to Number 3 is No, you are done with this survey. Please follow the instructions below fo r  
mailing this form back. I f  the answer is Yes, please go on to the following questions.
For the following questions, to the best o f your knowledge, when comparing recycled building products to 
standard building products:
4. The availahility of recycled building products is: 8. The quality of recycled building products is:
A. Readily available A  Higher
B. Somewhat available B. Same
C. Not available C. Lower
5. The aesthetic appearance of recycled building products 9. The health risks of using recycled building products
is: are:
A. Excellent A  High
B. Acceptable B. Same
C. Unpleasant C. Nonexistent
6. The costs of recycled building products are: 10. The life expectancy of recycled building products is:
A. Higher A  Longer
B. Same B. Same
C. Lower C. Shorter
7. The maintenance of recycled building products is: 11. The safety of recycled building products is:
A. Higher A. Greater
B. Same B. Same
C. Lower C. Less
The following questions refer to your choice o f manufacturers.
12. Have you ever talked with or listened to a manufacturer’s representative regarding the use of construction products made 
from recycled materials for a school project? Yes No
13. Have you ever advised an architect or a fellow school district employee to specify products made from recycled materials 
in a school project? Yes No
flunk you for your time. You have participated in a valuable research study on recycled building materials. 
Your responses are and shall remain strictly confidential.
TO RETURN: Please return this form to your receptionist. I  will personally come by to pick it up in one 
week
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Architects Questionnaire
What do you know about recycled materials?
A Survey Questionnaire By: Laura M. Strauss 
UNLV College of Architecture, Construction Management, and Planning 
I  am a graduate student o f Architecture conducting research in the area of Recycled Building Products. This 
survey is designed to determine architects' level o f awareness about building products made from recycled 
materials. Your answers are important and will greatly assist me in this study.
1. Do you have a child enrolled in a school in the Clark County School District? Yes No
2. How long have you lived in Las Vegas? 0-1 Year 1-5 Years 5-10 Years 10+ Years
3. Are you aware of the use of biulding products made &om recycled materials? Yes No
I f  the answer to Number 3 is No, you are done with this survey. Please follow the instructions below for 
returning this form. I f  the answer is Yes, please go on to the following questions.
For the questions below, to the best of your knowledge, when comparing recycled building products to 
standard building products:
4. The availability of recycled building products is: 8. The quality of recycled building products is:
A  Readily Available A  Higher
B. Somewhat Available B. The Same
C. Not available C. Lower
5. The aesthetic appearance of recycled building products 9. The health risks of using recycled building products
IS: are:
A  Excellent A. High
B. Acceptable B. The Same
C. Unpleasant C. Nonexistent
6. The costs of recycled building products is: 10. The life expectancy of recycled building products is:
A. Higher A. Longer Lasting
B. The Same B. The Same
C. Lower C. Shorter Lasting
7. The maintenance of recycled building products is: 11. The Safety of recycled building products is:
A  Higher A. More Safe
B. The Same B. The Same
C. Lower C. Less Safe
The following questions refer to the specifications o f your projects.
12. Have you ever recommended a client to use a product containing recycled materials for his project? Yes No
13. Has a client ever requested your firm to use products made from recycled materials on his project? Yes No
Thank you for your time. You have participated in a valuable research study on recycled building materials. 
Your responses are and shall remain strictly confidential.
TO RETURN: Please hand this survq: to your receptionist I  will pick tq) ali the questionnaires next Friday 
afternoon.
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Statistical Package for the Social Sciences
SPSS integrates complex data and file management, statistical analysis; 
and reporting functions. The package includes facilities for adding user-defined 
specialized procedures and a variety of seamless interfaces to leading database 
management systems. SPSS graphics is an interactive, menu-driven system for 
producing very high quality pie, bar, line, statistical, and text charts and a variety 
of maps. It also provides advanced data aggregation and transformation facilities 
that allow easy organization of data according to specific needs. SPSS tables 
enables production of a variety of publication-ready stub-and-banner tables with 
special facilities to handle multiple-response data. SPSS categories performs 
conjoint and correspondence analysis and optimal scaling of variables at mixed 
measurement levels. SPSS advanced statistics contains a set of more 
sophisticated analysis routines for greater statistical capabilities. SPSS data entry 
offers sophisticated facilities for data cleaning and verification, along with a 
straightforward, menu-driven interface to ensure data integrity. SPSS Inc. offers 
a comprehensive and flexible set of software tools for data entry, data 
management, statistical analysis, and presentation. SPSS operates on most 
models of major computers.
SPSS Inc.
444 North Michigan Avenue
Chicago, Illinois 60611
Telephone (312) 329-3500
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Sample Data Table
01 Feb 96 SPSS for MS WINDOWS Release 6.1
This software is functional through February 29, 1996.
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01 Child in CCSD School
Value Label
yes
no
Valid cases 23
Valid Cum 
Value Frequency Percent Percent Percent
12
11
94
10.3 
9.4
80.3
Total 117 100.0
Missing cases 94
52.2
47.9
Missing
1 0 0 . 0
52.2
1 0 0 . 0
02 How long in las Vegas
Value Label
0-1 years
1-5 years 
5-10 years 
10+ years
Valid cases 23
Valid cum
Value Frequency Percent Percent Percen
1 1 .9 4.3 4.3
2 1 .9 4.3 8.7
3 8 6.8 34 .8 43.5
4 13 11.1 56.5 100.0
94 80.3 Missing
Total 117 100.0 100.0
Missing cases 94
03 Aware of Recycled Building Materials
Value Label Value Frequency Percent
Valid
Percent
Cum
Percent
yes 1 20 17.1 90.9 90.9
no 2 2 1.7 9.1 100.0
Total
95
117
81.2
100.0
Missing
100.0
Valid cases 22 Missing cases 95
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Sample Frequency Table
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Sample Chi-square Analysis
Q2 How long in las Vegas by Q3 Aware of Recycled Building Materials
Q3 Page 1 of 1
Count
yes
1
no
2
Row
Total
Q2
1
0-1 years
6 20 26
42.6
2
1-5 years
8 13 21
34.4
3
5-10 years
4 4
6.6
4
10+ years
6 4 10
16.4
Column
Total
20
32.8
41
67.2
61
100.0
Chi-Square Value DF
Pearson
Likelihood Ratio 
Mantel-Haenszel test for 
linear association
6.69262
7.72337
2.82728
3
3
1
Minimum Expected Frequency - 1.311 
Cells with Expected Frequency < 5 - 3 OF 8 ( 37.59)
Statistic Value A5E1 Val/ASEO
Pearson's R 
Spearman Correlation
-.21707
-.20329
.12951 -1.70811 
.12655 -1.59476
Significance
.08237
.05209
.09268
Approximate
.09287 *4 
.11611 *4
*4 VAL/ASEO is a t-value based on a normal approximation, as is the significance 
Number of Missing Observations: 56
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